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TRl LA RS F REAN 2 FH 508k B S gt AT B 2o A 12 R 2o A o 117 20 B T EAH
B GRS 25 B IS A (R BEDR A A0 AR E AT TR 9% o B H RN SR IR ATt ] DA R 22 X
[f) | % (Hooke et al.2003). | 4 & 1 4 b i R ) 3 B5URI € A1 1) 28 A 4005 4 4 A g
PR R —MEGEXR . WK A BBEE T, BEIRER & B 2 m eI A 19
60%, {HE R HEREIT A 35%. Ji— 7, HAKR T RERETH KRB, EX
R REPRTHAE T 20%.

MEER I, SV IR R R TE R Sk IR, B LA SRR SRR R T
REVSE I, PN 4 B il it A i REVRE (5 B B A Pl L i LA 3 BE (58 2R AR R e A T, T AN — IR

NS
Hei o



- =R =R WA ®R A ER NAR AR +R +—R +=AR
Hiz

s
=al
ézu.u
gy 1oL
II:'IE:"mu
=
= .
L.

- =R =R MR ®R A ER AR AR +R +—-R +=R

Hizr

B3, 9520) 1 P SE itk e g AR 5 BT AR
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Fic. (%)
P
[ B/
PRI | w:El
20% K
60%
SMBETETH S BE (%)
R
35%
H, m]
. s
40% o
O H
PR |
25%
F 4.2 B YR FAF A1 38 F 428
A BETRE FE MY AL S Fnl &

I i AT R R R A 2 REVR B T I £ BHE B2 — . A 78 70 AHE AR R A i AN ] e
RIS RREIR B T — S8BT (B2 AT AR RIS, R HORT AR TH A 2 &8
[TREE . Hoth— L8 Hdf v] DUEE I AL TR . REVH T NLZIC % AT 46 2 &
Ao XA AR T DU 5 2 m 2 AR 5L — i | (CRES 2000). £ B T % H 55
B HHE A

WA AR

o  FHYNNE, Bl R GREE AR UL Ih AR K R
o [EPRAT AR I )R 5

o MEET PR RIS

o JRAHFR(TAMER. AR HAES)

o AHXIRE

o ¥

AR BB o 2(BEUEH TH A A3 )4 TE AR 3 T B ok BEVS o T A A . B SR
TR E B TEFAT A Hooke et al.(2003) 4k 21 HAR I AN 70 R 4R T AE B HEAT Y
FL 73 AN A RE it A0 B R 28 LA B T DA R AR 8 I & A5 oA S0 REVR B U1 N D2

(K1, I HEERE BIARA TZE VP Ah T R RRIEAE FH AR BN R H R GeA i 77 0. AEIX AT 7 v 1
IR SR R A R SR A BE A H
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41 ABEAR

RSAE T A AR B RS T RIS A E . iR ? AR A
B 2/ A IR B2 22 DA R/ IME i B0 2 15 AL 25 () — o7 vk
RIS T AR S R A 22 A ). BT S sk i e 1T 5843 sli s
AR TR EEDH B ES ZHR), exrdt— PR RIR A M ERN . Ak
FAEE 5 kit — PP fa SRR . AR T W7 8 A s R, ik N A e R A
CIPEC(2009) HLffRE[1) 8 A HR .

4.2 8 RAGERIE

FEE] 2 P s 1) RERIAL 17 P B SR BEA 1 A2 AT T B A o REJR 170 1 e S s i A AL\ B it
RIRENE S PITAT AUt [ S 57 ¥ REVE LA S AE Bt A (9 AT SR RERIA - REIRIAL 170 L1 H 114
ARVEANR TZERE. FHL b, B RAZERES TR RGN RKIL B BN
Fro REVRVR LN BRI N 56 T S TR BE IR . DA SeBORHE W REZ B R BT BE A Rl i g
PEIHL= .

Hen BETRIT IR«

R LNHERIT 8 RGeS IR SR — T M B H . XA EF R A 3 A A
REARANTERA, (EOH 7 EZNRGERRE, fErba s n] IR BIRERTE 1.

£ 1Ak — %R (CIPEC 2009)

REUR A 2445 Bt &/ RE
5 BREE, O [ty A
. . SAHRARSG, B A
VAR A, KHBIE R, g
ST TR JEF LR VOBLIN &S
HES
FHAHOK, L HUK,
A AR HEAL IR K LA HEIK,
IR SR AL
VASR) VAR ’%ﬁ"j\‘é
AR AR H 2% AR
o BIBL, AL, TR E,
I|/A 2 5k Lh 4 A ‘
%J{V%/ﬁiﬁjgﬁnn 13 K %Iﬁ
e Lo e ZRVMASAL, BRI [, Ml RS,

12



fhTHBEIR TR H AR BT B

R BT E B T IX AT TE R H2 R TR H MRS
ZMBLA KSR B Morvay 1 Gvozdenac (2008), CIPEC (2009), A1 EERE(2004)
o BT R AT DUOR A BEYR AL ) BTG S AR M REIR E i . fEVF 2 IE LT, #HTIX
LG BRI 7R L BERME — S A 2R IR . PRI SR TR SRR R B A

EHMZAR R .

A3 NEFRFERRIE R

— N T WAEAFRGIERGEWNR . RPLAHL. B4 BRAARM L2 ES%. X
L RAHA SRR Hd A A RN ER I 58 R, EEV TREIMh 2
(ASME) H H I BEIRPEAGARAHE, WREEIE . KWHLXWL. R4S 2R TR
9. IXLEARIES R anfar 420 BRI B A PEAY 1X 28 R 48 (ASME, 2009a,b,c, 2010).

4.4 BeYRP 6

REVR-T T 1R U Ab 2 — 2 BT A Re i A\ o] DL S BT A e i B S AP . B i — N7 (8
RFENLEH A Sankey F(Z K. 7E Sankey B, ARE M BEVRIK BRD K 52 BAS B I
B FEAE T RIS E . RRIRBUREIR . REIRARIEE RN BAACE N
REVRAE — MR E R R AR T e B AR LB B BE RN . 1E Sankey B F B R 7E
Pt b 252 HRRUE BN RE S B4R H e iR 2R 4 b B OB I BRIV FE X IR, (A SR S 8
AEVRA R AR YR . B 5 4240 T BEVRIR Sankey BB T Sankey B R LLHF i b2 H .
{H A LTS 2% F R HE Sankey K.

gn Ame VUK R
mEKE S RRHE
67kcal, 114 keal 17 kcal 70 keal

! —HiLER
rrry _129kecal

kT
371 bocal

24 keal & 1R AR 149 keal 140 keal

: et ST
337 keal 509 kedl (fm#* 4,900 7 1400° C) 359 keal 519 keal {15, 4, 900 F 1400° C)

IothE| e IothE 900° C 1B

%00° C i b

& 5. Sankey BEIR T 7E/KVEAEF= R E W _E KRG ST H (Z230) A SEBr i BB T FE(F14)
(Schmidt, 2008)°

ERE: EPIREERAVE R IR, A& TR R0, XA ENE MR IR 7K A R TRR

E
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5,734 F BERI A 7= AR =

5.1 5 8/ B R

BT K FH P 7R _E AR, H R R RE B I TR T AR . T SR S 2 A A% BE I TR AR Ak
(1) B R TR B R AR 97 8 75 SRR B 8 7 SR . i RN Z: T L) A
WA BN R, ©AT LU KA E 75 SRR R T it e it . et b, s ERIIE
PR A H Bl B S S ol T E 05 P B ) FE 1) B 4K B8 (Morvay and Gvozdenac 2008). 4] 6.
TR TR B SRR RR . B TR B T AT H O L s R . LA
RIFRRIERAGEIR R G, Bilan, WnRyms =3 TAE, St nl i &M 29 P4, R0
IR A TN TAE—BNRCTE, 24 /NI SO BOREOURE A W TR A an B B s 20 R

TOMEDLRT LR A« BEH L BN BRAE AT 2 SIS o S B0 P N T 1R e H R T
i BB R T H . K2 AR BRI A g B DN I S B DL I T 2
BBk, R 2 3R AT LB AL 1 — 2 H IS R

3500
2 e [N
= 2300
£ 2000 X \
e 1500 X \‘
}E 1000 [ A
300 i e _A/ \L —
2=z :22:3:5::EEEEEEEEEEE:
XM -
) 6.—~—BEh 0T RER A S B REbE
X 2. 5HEMMA R BEH(CIPEC 2009)
kL Hik
BV GO [l BN LI o A P B B e T B
RO GO A A - (A G RO B B
B W RIS T 0T G iV G R
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(= 1EiB AT i A5 1L IB AT I R A 8. B NIZE T s ) ihE,

I S S AR B SR AR sz e ] DA H TR B8 18] (7B SR B AR 40 A1 A ZE
> B ZEATIAT R, RN T A AL

ez iRk MR RO T VF 2 O AR B . ] DL AT EE )t AT LR
e RG22 [BIHOA BAE v LA R AT 04 208 XU $ T B E R gt £ 1

FH H 52 R

GVaa -l TN AE 77 15 2% ) A B P S e A2 AR S R

[ R85 [X 35 B, — & EIEIAI R LA HLIE 5 2 A 2 M AR =5

ik =40

B 7 RO AN, S SERT VAl FAB AT R BE I o M R A R T I . R T T
DA AT ML ST, USR0S T PR A ] b 7 28 ) S8 AR o ST I P 2 1 — e, 1 7.
s o S IR 1A R s 2

o EAAMUSBIREKSA, T H A2 B E AW A B A R B K A7 g B B, 1K 0 o
it SR AE ] SR 2 B L

o UMY X AT ARANE & 7R A S, N E IS AT SRR K . AEFRARAE LR,
A AR SRARAN B A PP AR AT I i, 17 [ 75 SR ) S Bt 17 S 4 ) I -5 77 B TG SR ) e /)
THAER .. ARMAEBISE, PEEASWt. 76 1L) H 4w A b 75 R e 6o A
AIARER A WAL 2 o B 2B TR B[] 5E 75 2K, B B 26 4 B il A AR [ Rz
17, MSEhs FIX LIS T A E — H 7 21 (Morvay and Gvozdenac 2008) .

o CECHEEHE B AE AR A I R A A A Lk BRVR AT . F T IR A TT REALE
AELE I [RETC L B RIE AT, &5 AT Re R BB K IT Redl 2 .

8 [TR]

W i) Of Trssnt R L %
< g B b L 1 §
m e
Eliefas

12345678 9101112131415161718192021222324 1 2 3 4 5 6 7 8 9 10111213 1415161718192021222324

BdiE [:Ad] N ERE

sx8 () s

& 7. gL B B (Morvay and Gvozdenac 2008)
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AARFE SN T — ME NGB Excel Xdfa 2 LV B REM B 1H AN G il — A L) siAENH
AGWLEH . & 5 HMEENEAN B . [ERERENR, & H 7ol
AR Bl LA EE BT B R A FERE HONRE 780 R A 2 B B 1 il R f i B Pl 1
FEAR o

5.2. U E EUREIR-E = BIAR R

FBERI A AE — B FEE E R R T AP, SR, SW M AR (B HASBEH £
PEERRASR AR, . FEIX PG AR, A8k 5 S R AT DR ARG — L8 DL U B TE PN R % Fol
J7 RkHhE . NI EREIR A A P B AL P B 7R A RN . FESE 3.4 384y, TR
48T ey g LR R R R R) B B R . AR AN R DL B PRAS I AR
Morvay #1 Gvozdenac(2008) /128 HiAfi &l 1 il 4 LA G o e A s 1 A Ge vt () g e

X Mo TR RS AR S =5, 1 Y BB 1R s AR & ) Re IR i o B $e it 7 H
REANAE ;= 2 R TBE SR R I A S R . B 8 Bor T8 A 1 AR AN A= P oA IR I 26 9] . X RE
(RHICAT B AT IS TR . an SR A AR AR A, PO Re ok Ae 4k . o B A E
(1) AR AE RIS 18] Bl % A 8 T DU R IS DR A AR P DL A5 R . S Re-AE 7 I8 R AE
B B T R AR, 2RE ERARAGSZZIARAG AT L, B TN G RETT G R X e AR AL AT R BT
Ao W R EC B AL BRVR- AR rE O R I E R AT AR . RN T b
BUAT B A i 8 E 1 Bt 772 (Morvay and Gvozdenac 2008) .

2000

1800 {— - - — S +
1600 - —

1400 - : : - : .

1200 - - ~ -

1000 ' |

800 - -

ZSERE (M/R]

600 -

400

200 +— —

0
0 200 400 600 800 1000 1200 1400 1600 1800 2000

F= (/A
& 8.4 7 1 FH RE B A =X A Bl 2841 (Morvay and Gvozdenac 2008)
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5.3 FERUAT B L AR RR TR AL HdlE X
RER T B3 5 ZEAR R AL 5O & B i B i i, 1B 8 AR Al (o ds 1
B9 Pl (DY A B AZE T A R T

2000

1800 - ’ * DD
- b

1600

1400

P

1200

1000 qr—_m

g

Steam Consumption [t/m)

g

H
8

8

o

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Production [t/m]

B 9. R B P EE KR 2 (Morvay and Gvozdenac 2008)

ey 1A 2 5530 BoR AR R W RE I A BEE P B SR A R KA. 1y H 247
b, FH BRI ) T, X AT AR R AR R R S bR K . AT, A E H
REMIAZAL, FFA—E R REM L B R 1 (. M, DARIRERUAR (A i, nR™
BN, RN %% AR S P I OCR FLR R BRI K. 20y 3 55 RoR A
RUE LA R A= ey o, A LA [F 0 s 3 10 Be s Y &, v LA 1300 1 1800 i
o AEIXFMEOLT, BEURE T G RO E <R 1300 MEZEIRC 2 T4, ittt 4
ANERR? PR L, IR RAER), R EA PR A SR R REN 1Z T A
i

Wy 4 5510 BoR RAHER W] 7L B mAR L L2 A 876 2 1825 i/ H . X AZARH

RIAEFAE M o A7 247 BRI BAR 1 RIS AL S B8 e (VR 22 I RE TR AL RE), X2
T WA RE R AR Sl B H AR A LW AR HBECR, B0k RE PR K
FE /KT AT BE R e, DRI AE F RE_E 2 AR B KRRt R, AT A2 77 B AL 2
T s A0 BV E R T T RRER) . (H2, ZHEEH R A 0 R UE s 1 578

A P, XA AR AT B ok e Sl S i 2R IR T DA A H I A, O Hoe
GRMEEERIAAL . R TR IAE R KL RENZ T, A —Fhik FE & LEHL SR 6t
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i NAEFLIS (RIS AT, A & Lk E AT A SR (A #57E #0403 474 T 1247 (Morvay and Gvozdenac
2008).

A B e OB 4k, IF BT LR BTk € P20 A, (HEA R IR e B 5T
KBl Z#ATEE T, NAHEErES Tk Hoh— 848117k AE Morvay
Gvozdenac (2008), CIPEC (2009), CenterPoint Energy (2004), A1 U.S. Environmental
Protection Agency (2007a)4 fi#tf .

Asgrfett 7 ME S Excel Hd R DLV B RER# T N S AN AR E BN SR R A T
VRt — 2B Gevt ot (1 BAR BE TR T A8 K HicAT B

6. X1 in A LB REVR AL BE 2 AT

RE IO b AT LE ] DA T PPAG 2 mAIN 3B 58 4 BB AE ART AR I At ) UM 2
DA B TS24 RERGH It Pl A5 A2 BE VRN AE B et o T HL I X RO BRI & w] LU R XS br
ORI FEACHE KI5 BE T S AN ol I 2 O AR HEDT B . L B B 1 BRI LE AT AR A3t
PRATLE 2w AT MR E AT B Rk e S At S [R]— SR 1Y) 2 =) BAT AR 5 & (Phylipsen et
al.2002). A$5 7 (111X AR 704 h T i (12 i AN BRI JZ K

Pt ) BE YR AL RE BEAT X AR BE A RE YR B vF N A AV BEN i) vl LR ) e st . &
S TR TN TR A I SN S . ek B R Bt LR ST % T LRk

AE 22 W 26 S AT 240 (Ptm 2009) . STk ] LA AR B 775. LT BFISsnT 8 LA~ E
X s

o DMEMSERL: R H TS5 P s iR IO LR

o ATMLIIFIME: 5 S AL YRR B AR AER LR, B4 R S AL A 2 rh g A T - 2
RHE -

o (ERATML A BREF AT ML A i 1, 10 AN P2 B AR XA

o ISR 2 MM S BN N RAT ML R SR R S S ) B AR AR B

X R ) S5 D PR LA -
o THEXTARIIZ RN WE A N TR 5F)
o HEMTEARE: LA RAE 2 R T 8 REVE ARE B S (9 2 T B
I (BE)/E ™= it TR AR L/ = 5 o T S v SO e = 5 45
o BEAT X DAB E MR AU L) B R S8 S AR AT A B I S
o CEIR— BN DAR 8 LE X B IR [R] PN R RS RE 2 A P 50 B B IR, AT SR LIS
41475 (US EPA 2007).
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BEATXARES, EEBARH BRI OCHE IR 2, JF R B BRI YE A () B o, AR S AR
FEIKP B 52 F BE Y e o FIVE AR PRAUEXT L2 = X I HaE e S R 51
KT LG o WS FR B 45 AT VPAL AR BT 3 SR ARG — FE B 2. DD R bt 75 2R A
WEAB RN BGAIE (1) 77 V2 R ARAIE A W 20 (US EPA 2008c). & JURSHHbs T B AT L AEJR & 11 A 57
A BN AE TV BT b . AR e T B H A X ae s At 2 1 Tk AT ML A/ s AE
LG [ R AFH

W TAVREIR 2 B iR, EEMMEREPA)IE T L) REIRALAEFEFR(EP)EREVR & i+ A

T N QAL A8 3 a5 5 [ AR it AR X R PEAS T REIR AR .
N T LT BT SR s eI BN T M REIRRCR Y (B g0 1 31 100). EPIs HRTRE
THATA SR KRG FRRIEIEEE L) TR G. FHssiE L) . G LE
+ET) T BT MBS ESRRE A GIZ ). EPI TR ] L9 9k M SE E EPA T3

(2008a) .

R bR T EAE e - AR A E RS2 = (LBNL) 5 RE IR 78 Bt (ER ) AT Ad: [ 4k
FEEAETT A& B K e kst bR A5 fE T B(BEST)”. BEST-/KVe 2 LL L 25 R 9 FEmt i) %t bm
T A ETRE EOA, I &1 K e TV ERREE H I Re A . S st =2
TAEREAER, I B AR b E A E R K e i ) B sE B . (HE &t b &80 UL s taT LA
EHME R . FEP) BEST-/KEBZA . %X r), HH LI LBNL & ERI %
(2008).

FAHT - AR E R = WHIE T BN BEST-BRIF 1xths THE. &% HFsmR
WA S — RN S B IRIE BT X . BEST-BRIE) S BRI £k
FARH & A L B OA S HE T REA T K BOR BOBRIB Ty Bl BEST-BRIE) T HAN
'EHIFIHE AT BL A 2 AN LBNL(2007)45 2]«

K T e LI (CIPEC) A JIAMT WL Bl tn gl Fi 4] a8k Tk, s Tk, 47
ERAE AV P R AT TR AL B AT SR AR . YR A B T AN ST 2R IR AL B AT R A
WY — R ANBETR N FR A S B PR/ »  IX BB RS /2 1 LU 27 ML CIPEC £5-31(2009b)

7R BRI D BRI ST &

VPRI L) AR RER B S A S R BEIR R G B ITHENL R S8 ZKINAR S RG2S
ARGt RAMRHLARG . ZEHGEITE BT BoR. 534, BT N BT 1A E
H O A BRI AR . AR B AT M ANAT b i iy B s R B 4R B e L 2. T
W2 T T R Z R BARMPLES, FHTHEEMER. REBUT LR RSNl B4
T IR RS .

XANER 7> 8 e vt B A e R Y S BOME DL (FE 28 6 870 41038 R el BRI SC . AR il ZE A2
— MERESEE T N it 25 W, FRE M TR T L) IS AT L BOR BE R b
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http://www.energystar.gov/index.cfm?c=in_focus.bus_cement_manuf_focus
http://www.energystar.gov/index.cfm?c=in_focus.bus_glass_manuf_focus
http://www.energystar.gov/index.cfm?c=in_focus.bus_corn_refine_focus
http://www.energystar.gov/index.cfm?c=in_focus.bus_glass_manuf_focus
http://www.energystar.gov/index.cfm?c=in_focus.bus_food_proc_focus
http://www.energystar.gov/index.cfm?c=in_focus.bus_motorveh_manuf_focus

FLAARE R A VR U B ) DAFE RN (K 228 ST 4R B e m /43 5 Fh ML BT T % 1]
¥ RE RS Bt 1Y) R R PR 9 225 RER B TE N B3] AR E AN BIES AT b BoR BLAR &5 S
PRI RN

7.1 8 7% SR A

SR P4 ) 2 H REUR H T N RAE B L T SR B A L JE AT I R S i . 7R SR s
FE R T S ERNEIL PE B) —A 7 BR T, R A3 25 (P 10). 75 sRofas il R 47 38 B B ) 3 R
UFAb R L. Sebr b, BT R/ AT RELE [ E TR AL N isAT, 1) I SRR PR 2 &
F PRI RS ER . R T RIS RI P 5 — 2D 2 0T H 1A B AU SR G5 A AN T AR
RIS 5 3B M NS RS FRER AR TR, &KFH
SKRAE B TL/NE BT DR 5 3t WA act 22 170 e 3% e 15 34

0/ g R AR AT ) B 87 50 77 1 R R A 7 3l A58 i K 1) FH PR3 8 AN AE e I ST AT B R
A Re /D —H o AERINEEAT . HLEHEF 2 — MR R a2 H .
SRR S 2R b A ] A PR 3R AR 7 ) R I B i 1 b e 1T il RE AR e
PSR 2R A ) A PR R AT DUA B SO LA R T o 1R o — Nk L 38 72 e A b e e
TR BRI AN TR AR E W b 1) — AT BUKEE H 345Dk S P 4R A
B, AT A R B B A T BRI T OCRE E  BR A AR et . R BB A el
TR 51308 1 R 455 (Morvay and Gvozdenac 2008)

120
" /l
LA "
&6 sk | =l | \
2 | AV v
‘ij 60 - | =
i
il |
— 1 }— 0 TEFEHaE eNENaEe 2808
20 - -
0

1 2l3 4 5 6 7 8 9'1011 12 13 14 15 16 17 18 19 20 21 22 23 24
BTER [/het]
] 10. 45 $h 2R R e il i oL (4% 3% LF = 80%)
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7.2. BV RETR MR R E TS

7.2.1. EAHLENL BT R B!

EHENE L] BN RGEIGEIRRCRES, BICRHESRE. Eg8es. MXALFI RS
1, CLSRISBAETREM IR TSGR THILRS IR SRl i — s
R, B F RN RHFACRUH. . KWL ESE SRR GH 5 EYLENL TR 18,

AL EALEE TR

UL BETHRI R T SE it e Y BE SRS SEAR S E . A 1 R ALE BT R R A Bh il 1
IR SR REIR TS 1B DL, (RN A DR FL LB g g ABR SUA AR 2t ) 7 iR AR
R AL RETHRIER G, — M LS B R RN LT 2

NHHLEY NS 5B ERH

S T AR 2 sh AE 2 B 46 R PR HE U

S S FH AR AT LA SRS AL i s

il e RIS

fil] € GBI TE RS

il 5 I SI it LA B T Ao ) R B L S 35T

RIEGES

TRFRLEY FNLE) B BIAE T ZE K FMLASE FH A PR T B AL ART I 2 e o TR b HO L R 4 i i
AT X 3 T P BT LA o 7 P i e, R R AN T AR IS Mg, W
MU T S LB R R — DR X e it LA 1B R G 4 it B
[ 2 3 G LI FE R T vy DR el b 38 KSR 4 FBEL L 4 4 FRL A R AR BR T S I RS . ot
PERALGES B TE T RS S LR . 3R 5 HAIE AT 5, M 7E Mok 2 A w4k
5 ELAE 3 5 5 4 ALK R) (Barnish et al., 1997).

ocoukrwnPE

—NFFEEAT R RNLLES U, ARG R B AL RS RERER) 2%F) 30% (Efficiency
Partnership, 2004).

3 G0N

LS SGE etk TR R B e S e G B OR B RE SRR O . N
T 2, i LRI R A BRI B I BRVF AT BB AR L) A . 1R &
W R AR o SE R AT A 5 KRN .

ARFIE E Worrell 25 A\ (2010 4E). {H Worrell 2= A\$2 {555 AR EA S A $E Ko AN S0 T2 10 H AR [,
ER SR/
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FE T B2 i AL B LIS A 2 A 5 3 A R AL R AR AR . — ke U, FH s 20
MLEAR— s E 2 T/ i LR B APt 1. A LLs RCENLE AR L E 2
SRR . RS SR E S (CDA) HIEdE AT & 1992 2ERE VR BUR VAN
HH 5 B AR AR RE IR FATL, 2 21 50 B 77 1) v R AL REASE R WA A4 42 22 15 1~ H N (CDA,
2001).

HALESE
FERLETE LT, EEEHAT =y R AL n] B PE T B R FEL R AN Rt kI 22 56, B S8 PN L
LA 60% LA _E IV, ST FLBL AT BE /B4 (13 (CEE,2007)

138 5% H G H LIS, Pl 128 308 <7 H ML EE 5 e A S B A o 1 FEL IR 25 o, ORI ZE IR R e 2R
PR AR, HARIRS 2 (EASA) IR HLX bR (EASA, 2006). ISR A L E S8 1 fe (5L
B RRE A 2k — AT 1%( EASA, 2003). MotorMaster 254544 T B A7 B35 T M4k 4%
PR IE S T2 L) SR S s .

HLLIEAD

KA BIKE)— K B R H B, JCH A LIS AR T 500 #UE 30 & 1 ML, IR R
8N BLiZ AT B Oy BATIE B AN R AL S5 S B B S T BE [ IR R VAL 20T VF 2
5 A LT LR E TR ISR R L A T 45 1 AL 90 s 80 P (s Bl
R IRA), S AN BHLIR B . CROR B AT Fa L)

W3 LS S RN ROR — 2 5 BB 1 75% 0] B IA mriée, 28 J5 w4 22 50% 1) 11 3%
Mo BOE EE ELAE LU ST RE (R E 25%FE MR T R A s . BE R
73K B ML R [ B S0 7 20 v Tl 280 5 38 0 A7 B R Ui, /N A B 8 HH I LIS AR S RE AR
T 50% 11 %% 5. Bkt MotorMaster 5 Blyide &5 3& (1 F AL

VAE LK Zh 3% (ASD)

VAR IR B 48 BE A FEATLIZ B TR C I & S R A B, LA £ FEATL 1) e Y5 A FH 75 e FH
EREIEMRAL . TRA HE ML IR REEE P AR IAT S AR AR O K B ol L A5 o 3 o i A 4 4 2R 1) 3k
JE B RE AR R T RE AR

BEN AR IK S 2% RGN HE TR IR 2, 2Bk LAF 2] . Worrell £ A\ (1997 4F) 0 AR KB 45
238 H R I RERCR A T BB T REIR A T 7% 60% ], DA TH B 5 (] (RIS H B
Tt 0.8 4F 2 2.8 45t v Wit [\l Bl A% (Hackett et al., 2005 4F).

ThEFEFRIE

°5:55 b, FA SR T R (] R SR AL 571 B AL 2 4, B8 VR RN 51 28 (ASDs) ~ 25 BRIR 3 (VSDs), His
W TR BI8(AFDs) ~ 1 MIRAfe8(VEDs) « X EAaCAE ARG H ol g -

SEAARIUE N EHERGE. PARIRS) 2 A7 i bR (0 75 Sk SR ) 1 R G 180 5 B (S 1T AR G AR 1 0 %

RCR), O AT SZ PR, [FIAER, A7 2 i Sk RGN 2 B () ARG G: . ARG Y)
W e B R A ARV RS 5
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DI e 82 53R W D) 5 0 Ee AR B SRl & F A B RO . M DR AR
FH H R R 3 AR L I RARR H R A A A oy a8 R 4% FE B F LRI <] AT R
PR AR TR ¥ nl I Bl H LA DR TR s 3 e 2> OR PR R LA FEHR) . A i Rk
AL TEAS T b2 3 38 DU PR L R R B E O R AL, 6 D3R K i T IR
(U.S. DOE, 1996).

B EAPH R RIR
FEL s AN P 2 PR = AR FLATL ) S8 R 24 R EL A5 P 2 FR, [R5 162 P e AN -4 32 1 3 B0 o

e FEATHT R BE R B B3R E DR N TROE e . AR AR AT s i i I . K
206, RVE 1% AN T £ A2 DA 12 T I 2 FAIG FL AL R 88, FEU ML 3 1 ) AN 14 P T AN
o 1%, AT 2.5% R B AR HL AL B80S BN 12K RE

373 e S 0 AL 10 L 5 DARRAGOE AN AL, T R I AN T4 o T B A S A
R IRA 82 3 e JF MO B M i B F R i o o — B AP IHUR R AR 3k 120
2 LIS 7 12 37 RIS 25 R P46 5 (U.S. DOE-OIT, 2005h). £ 3% [F AR 7 3k B L 2 385 L U
12 11 B2 1 RIS — M2 2.6 4F(U.S. DOE-IAC, 2006).

722 RS RN ERAERENL

(R B i SRR PV B [ PR, EL S IR AR 5 B0 4 2 7 2
Sefisk. MRVEFEESk. W1 TR SRR E. HHOUTEE LR O
IS . BRI & SECCR AR SR 2 B A . S SUB ISR T
LR AR U SR D SR R 4 % RS

N2 U458 0 P BRI 8596 B AU 37 2 B0 5 15960 Ll L5 P
%/ fEIR(U.S. DOE-ITP EM, 2008). Ll IE4R % R M AEIR M4 T R 1B R it
V. MRS R AR RS 77k, Bk B 17 A 5 30K BT RG077
o UTFBABIER S R G

5% E MU L REIT 2 (ASME) C Al &5 43 e 4 25 AR GE VPG AR A2 L2 SR R SE I E
SGE RG22 B HM BRIV 2 T RGN K RS, B RS, FoE 5 20 1 aE
BEARHENS IR 46 22 AR G REIR VA FE P AP R 5 T RENL A TR 4.

& R AR
DR s 4 2 S ZR G Y8 3 AR A R 5 vy, SN A RS AT REREL 1A 1] PR A5 P e/ 5 ) s 4 2 <
2o AR AT Al AT B AT IR IR B

TR A Worrell 2N (2010 4F) o {H Worrell 25 NBRELAEAY HAEA S A IR Jo o NSRBI AR
A, ARt
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Rorded
TRIRGEAS NG 2 AR I 28 2 RE P NI B RUS  2E 224, LA FHa R IR Ty . ]
AMEEEZ GG BRI PRTRYEY T AT IX B [, (R T AE

laxicd
S FHIE IS B AT %, A B IRIRGEY . R AR IR (BRI RE A S
FEAF 0, 1997 4F):

o MBRANBIA T ELLIIEI X TE TR, SRS &HITE R

M.

o NE4HAS S HIA I RGHHATIR LI E LUK IR B %

o HMEMNMEBTSHE.

o EFE AR E DL TR AR

o JEZENLEREN % B T P/ L R S is AT I Al s

O (ELERE) RS

WAL RERE S YED A . BE IR Rk B IR E. U
PATRS . BUKIR. BT E RSk T S EIRSCE B PREDERR TR E E
SN AT . IR AU I BERE, IS 2 PRI UE R GRS IR I A A AR
M GRS EERR . B E 2 ARIRYEY, R I BN 80 26 AN e IR 45 1

— WA B PR FR G B L) AR R 4 S S RE S LR 20% 2 50% (Ingersoll Rand
2001). EFMNRAE G IR FRGEY A I BEK = REdi JcPE 2 10% LA T . Gergel 46 A .51
ERAEE . KR B AN ST B R4S RS0 20%14F Re#E (Radgen and Blaustein,
2001).

AT AR ) g B 5 92 R R 2 /KB E PR TR I T o R (R ¥ A YRR 7 A
I ZANES AT R AR RS RS PR v = 5

B FB/KE (ECDTs)

KA 20 FR 25 F2 40 Hh IRvA /K g e S R OSSR /K B T R S 1%, 2 o I — A
A BRI MOEIRIR 2 SR AR . FL i /K ) (ECDTs) 4 T 5, [R] i 2% 3 AR i, R
A BRI TR IR TATAT S . SO A b 2 /D Ie A&, FE R 7). 1B 1ERT
B IR SEBR AU HE g AR 25 DR 25 R

FEEAR N RUIR BE

FRAR N IR RE PR R AR AL T BERE . 7EVF 2 LT 2A T REfE ML 5 /b S AR AR
TR PE o B HT 2 S RIS A B i Tk 5 4 BT IR 4E WL R D 42 & (CADDET,
1997). RIBAL, FFFEIRIK 3 E 4 T E46HL 1%H 58 #E (CADDET, 1997, Parekh,
2000) .

RS OERERERK
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96 T R e R I B K B RUBE I TR L. RS 256, TR 77 TR LI R 4 ML e
FE G RANLEBEFEN) 7% 14%, AUk T IRALREFE 5 R 4a ML BEFER) 1% 2 2% (Ingersoll-

Rand,2001 ). ] HEM AR ATV ZERRRE TR GHERENRE LA
AT

MRACEEZEHL 0 A B A 3

P2 AT BRI A KA BAN 5 SR 25 18N, LT N U H 2RI B s KA sgs . H
T IRARNAE AR BRI SERERE, I AR S G TR R A . A T BB R 48, DU
Hoo7 ik Vi 2 BN IR AR LI 2 .48 75 U 75 2 (Cergel et al., 2000). 481500 T 74
JE JIARAG, I SRR S R 4 Ll w3 2 5 3K, 9 BE A =4 T, R A s XL ) e e A R 4
HLEJ— /N3 (Cergel et al., 2000).

ELEBRR

ERRARIR — 0 BRI, A Ae KA ARG, BE NG & R 8 KRB E T E RN AEENE
RN PSS ) e SO ) ) 3 7 =11 1] B g e N 1 = 7 = e [ ] R S
] 3% (Radgen and Blaustein, 2001).

AL

T AU, T SR AEHIA 85%H L /) REFE 2 e e thvie (36 AR T E AR TR
EM,2008 ). —> 150 5 77 i) 4 ALHE H I #EEAE 24 90 T FLHEFE N #ER Bk 422 JREEHOR
SR LIRS (Cergel et al., 2000).

EE L1, — AN BE RIS 2% BE M1 U5 50% 28 90% ) Al FH IAE A E s N IE <. Ll #kk]
FEv A, ANV TERRER . B K T, ok e, Tobyeiead f2. . ek
TR S BRI (Parekh 2000). KT /KA =0 Za LI [ 3L e — 2 50% 4 60% (U.S.
DOE, 1998). FE = IR, I ) e & —F 25U 4 R SEHEFERYT 20% (Radgen and
Blaustein, 2001). %t [FIWHA— AR —4F . (EFELLf] 1 28R Z 5 5 W AR T HAE A 1%
TN E A I AT B, FF B LR IR ZER . BRIEHUR S B A S HER SR AT
AT RN KR Sk b R

PEIX B 8% (ASDs)

7147 PR 1530 P AR B AR I, R 4 L SRR R0k 2 BIUAR K AR B . LA 22 28 m] i O
S as o Al ik [FSOR AR B (Heijkers et al. 2000). 75 g% 3R SE R 40 2225 v R IR s 2 il 35~
% 248 15%[1)fE#E (Radgen and Blaustein, 2001).
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7.23. ERE N REERREEN S8

RAGHTH . WahEs. B B E B A ] 45 (A0 m] R SX 5 2 T U I ), R B A r L R ¢
[K—#5r . LR FEERGIRESNL 2. AN, 3 EA U TR IM P2 C R 5 %0 25 &
G bR . I ARRIIE SR —NEENE, KEZ M IERE 2 B, 3 [F S2
AR H] B A5 B2 100 5 32 (ASME, 2009b).  #R U5 MLARE, LA R 5t 2R R G 1 HEAT VEAN YR P45
()20 BRFNFE - LA S AH SRR VR R AL 2 A 41

PRI
RIFUE WIRAE, PR R E IR E AR TG I sAs . IRFRES W 2R 1524,
AR IX e ) AT R . EAREIL 40 (Hydraulic Institute, 1994; U.S. DOE, 1999);

S AR AT IR PR I ) A bk e [ AR b T B P P e
g A e 3

Bz BRI I, IRECE AR IR
AR B 0 3

Fr e 5 U =

BRI

KA AR AL E L

BRI (B 2 A T S A I 3 2

FEE T E, YR RGSIERMIRFRAEY A T B ReIRE— M Tl 2 7R 28 AR 2% %2
7% [8] o [ETSYIE 3 A 51 —4E (Xenergy, 1998; U.S. DOE-OIT, 2002).

e
YA RSB AT 18 e ) W 2 18 Mt — 4o P AT DA RN R B R, R AR N AR B, i R G
R RIEAT . MBS RS BN IS AT Sl AR PR A IR, IR
HEBIR. WAL BITSHRE . RARSUE MR EEMTE T, LRERE, W%
ARG R
o JEFIE
sl T
s TR AR
HLT BT R 4%
RIREAA SR P ETPIRDLR M (AR 2 %)
FICIE 28 G 45 30 B SRR 1 e 42

TR R SRR G 5 22— 2 AL B BEFE B JJTH 4% (Hovstadius, 2007).

SRR A Worrell 2N (2010 4F) . {H Worrell 25 NHRELAEAY HAEA LM A IR Je o NSRBI AR
A, ARt
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£yl
R O A S P AN 6 B A SR B PR A 2R (0 R 8 TR 1) T DUAH 24 PR S A Al
JR 5 R R g8 MRHE Ge iz R G R A b e

PR TR .

TARAFAid 25 7T F R S5 A = i R v A F R A, mT DU e, T AE I ek 0k 22 g 0 1 75
Ko BEAL, BN EARSHIEE AL T DB . IR LSS, BRI AT T e S
15 5%~10% (Easton Consultants, 1995). REPFACIIRE R FRAR MR B HRR 0 5
P22, A I RE D s SRR A . PRI 1 AR A H 1 T B2 548 it T DARRAIRZR 1)
S

R

FERENMERAEN, RPN R FRIE 10%~25%. 2AT0, AL Z N, EHFA—
ST A IR AL FH I TR (K R T AR, TR T L2 Rk e 7 AR, & IR AIE AT Z R AN T
Mo AL, KA RAT I 2 AT RCR, 1 R DY HT R (M R AR = o

737 b AT S50 2 FhEE 6 RE 5 i 7 Sk RN ThRE BRI BT EE . KX TR E AT N E B i
ARG — AN R EAR K & AR . 155 F I 8 DU il 18 55 1 28 — A e HL R, w13
RAS 5% (Hydraulic Institute and Europump, 2001). FI4ME MR T 45 & mid 2 5L
TEAE B 2 2R N T 32 B v IE R K Sk o

B e A S v T BE 2% % 10% (Nadel et al. 2002). A ilFdE Son m A BE R 1 R 4
(KR e 2% 2% 5% (Tutterow, 1999).

BHERN

TN FAE TR 25 1F 5 AR AR i v 55 B IR 30% 2% 1 T I A, B 2 K /N AT REAS
FFEATATRE (U.S. DOE-OIT, 2005). H& AR e 7 48, B PR AR I K/ e (H/h— R IERA
DAFH AT e R EE AL R . R A B AR R IRES NI (BN, B e A 2
ARERCR . # SR T 5 BB E S S B R T VR ECE 1T RE AR IR 1 2

SR AR S Ik DT, R P 1 2 B R A IR B B A B A S5 7 SR ER E . (HIR AN

Do S I B AR vk 5 5 B RIS AS 31— 4F (U.S. DOE-OIT, 2002). ARk 5 28 AR I
(2R Rl 2= i 22 1 00 A 20&E A DATE e A0 Bl (28T ] 1905 SOR TR S FRARRAs .
AR KRR A48 (36 H Tk-F %) 15% 2 25%1) 5% i A #&(Easton Consultants,

1995).

ARAGBRARNFR
X AN [ A7 2 Ak FH A T 1 2500 o i L PR R, 2 i1 RE A 7 2, A i A A T Sk 9 32 1
RGLo AINEE RG] R AT RE SN A (R 30) .

HIRIR A AT IR AL TOR g AR e B . 3B TN S, — MO AR BN AR K ) A7 AT 22 2 B
ARG, 0E TR EFER 15% % 25%F7) (Easton Consultants, 1995).
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BB (BB )

16 B -6 2o AR AT 200 P i 3l 2 17 AR N FH 2R84 T N VB 1) i U0 2, 4 2R ] I PRI 2 A ot i
ML Ao B, N RS BT 56 T A SO AE H A2 #i %6 - (U.S. DOE-OIT,
2005). FEE AN T IEARHUA AL Tl A B 40 ml B UG 46 EL 28 T 9 RE Bk R I SR W] 48
&L 75%0 FLEEFE (Xenergy, 1998).

] E B 3% (ASDs)

AR X B % ] AR R A7 R SR AR I B . AL T 2R A RERE AT S 7 0 i L 451,
DAL b A Rt B = AR R BT e . R BEH IR I RIS T R . S Ah, e e ml i 3K 3
AOUCE AR ). PRI SR D B A TR AR, DR e bR (1) PR IR SR A
PN

W FEIRE T ML R Se ) B, LB D RE TAL tHAE4E T 20% % 50%[1) 2R REFE, (=] i
M, B R T & RN FUERE S 5138075 & (Xenergy, 1998; Best Practice
Programme, 1996). &I KFE FRAEIE FI4F M il 2845 5151, 15 10%I1)77% & 7] 22 15 8
20%, 1M 20% 1) 15 B2 1% B8 17 i 40% (5 A SL B I H ,1996 4F).

T8k 4 B L I
AR T WX Ay gt BT WL 9 2 G s A2 G T AL I 9 BE (Hovstadius, 2002) . Jfr DA 3 G FH =9 i 1
J A% P U R B 5% B BA, T B R AR AR i K (Tutterow et al., 2000).

BEHEBRRT

K B 1 % ELAS ST, Ml el R B s Rl ) BE YRR % JR BT e I BE 8 Ty 2R Bk
TiiE. EREARN . BReK. ERFECRIHREIER . M), DL R H R
AR ENE. FERGTHIT B ORABREIED ) N %k IR 14 2% )R~ (U.S. DOE-
OIT, 2005).

B ¥ R AL

ZHIE B (HAEREMARHRE VRS XM TR ERE. W3, S LS
HALRePUR . OB AT TRE . B R RME AL S S B . SE A p e A O
BB RS, W1ZL 8 Tk 8% IR RAREFE, BRI W] k5 2 6 /> H (Studebaker, 2007).
BHsE. REwE s

I . Rl B T e b 2 TR 8 2 T 3 I RE R KR A, A Bh4ERFRE AL, IEiZ:
X IN AR R HL AR

BeEFH

S ARNRKIGER NS 25 -
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TEVE 22 N b ik 70% 2R iR A2 2% 1A 24 %5 35f (Hydraulic Institute and Europump,
2001). FEM%HEE A BRI R @ E A% Pl S E A% A

BhiR R R AR B RS

7.2.4. RHLR G I RETR R BN .&

R R G RE R AR S AN [F T A R KR 22 5% . 38 [ I3 b /KU R 48, — M T
RE¥E /1Al 1 2 6%( Xenergy,1998 ), ZIAHAEMTTRE SRR UK R A EIEE. DL
B RGBT RENL S

IE18/ME

JETHERD BEIR AT AR AR Z M. A RIEFRBCT (I 5 KN E 1R e i
WE) R GG RS T LA 5 AR & I RHL R G, A BB B ARG S 7).
ARG BRI, 22 B R AR B B A W IO R ) N B AR AR SUBR AR e R A
o6 I 0 A S IR AR RCR (EREAESE R IS AR RG] RSB, ML
Mg, BT RRSE, RFE A TR0, BT el RS as RO ok A,
AR L) MAKRE L . (HEER KB FRECR 5 K LUXBL 2 SRR (B gt = AT
AP EE4E). XSG T AL 23N R SR AL 1 A o

B

EHEEARRE. Ko TR, mEMERE )20 miE RN EE . HER
ARSI RGBSR . AN 7% KA E Sl AR (B s B A SR AR L. %

IRBU/NETE . F20 3 B A XTI ) A (DA S B AR AR BRI 3 05 1) 2 KRR X
5 P REFERLA (Lanham, 2007).

Rl

FEATR T AR B P S 1 AL ANLAT ML 30 T 2 3 S 5 i XL R RE AR 2 4 7
Ko LY EE DA UGB R AR AL B A 8 HIS A Rle R SR VG AR R AT [T 7 i 28 FA) e (AR 7]
I, T eI 1), R D AR AR 2 Bl AR 85 7T AR AT AR Bl o BETHE LR 1B AR I R KWL
DL AAR RS e T R 38R A e I 205 RO P 2K i 2o A IE )3 3 ] E XL T ke

e o BMAELE, BOIREAT HCR AL AL B A SR T BEANE NP AU EFE (Lanham, 2007).

IERA KBRS

RFIR FH 38 (R TR 38 23 RS R X 2 3 B 1% %8 5% IR 12k (Xenergy,1998) . {H %l
P EE B 45 AL 3R 48 A AR R

Al AR B 2% (ASDs)

AL 2 e i R A o 7] KB 1T Re iR o ML SCiE 22 e R DK B 28 5 1719 Be M@ FE T KL R 4t
REXENY 14% % 49%(Xenergy,1998).

TR B A (77 B )
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B EIR ZAE ST BFIRWLR S IR K5y o brifE V B3 i 13 2 il A & 48,32t T
T BRI SR . Y A B s AR AV BLHS o] 1T Re AN o B A R & AT . A R
BATIRE AL, MGG ERK. FERDMAEY SRR Vil =2 2%. — R 5EE
AT AN Bl —4F 2 = 4 (Xenergy,1998) .

7.25. BRHARG KRR B BN S
NI B BERAE b B A R aa i — T RE AL & .

e 3= R 4

ZHEBKMH . AE—LBUNX I, 3 Zh% ) AT 6] [F A LA B 2 MR, B
il 2 4 0 RIS — A~ 1) — 4 (Worrell and Galitsky, 2004).

T-8 EE P/ BE R [T B8R T-12 EERLAT

Tk E— R T-12 B RAGAT . T-12 285N 18 #i~F i 12 (R 12 12/8 Hi~t
8¢ 3.8 cm) {1 Ie kT . T-12 AT aaHr HE Dh R B m (E e FE A s . T-12 A 2B ST I RIURAR,
KT 5o, 2 e 5, AR BG4 R BB A B AR . B T-8 EE ORI B T-12 /5,
RE AT I -4 v — 1%, 3E 1T 4 . (Worrell and Galitsky, 2004) .

R T BB AT B Bk AT

FE— L B O EORBGE R TAER T, S/KARATERSOCITAHEL, )& g (LT mI 76 50%
(Price and Ross, 1989) . £ (A ERAE IS, S/KEITAHEL, SR A5 fHE 50% ~
60% (Worrell and Galitsky, 2004).

ARBREZUTERERE AT

A F BB T 5O AT R B RAE S 48 0 1L T (HID) . BT RS0 m 30 6T T 28
A e 2800 HL B Ak ok, e A AR P B0 S tH D de KAk . B R RUE 1R 2 AIRREFE
T R AN 75 i A PR O T ARG, e 0 R e e 1k, s ke, 2 i e, S 8 G RV e PRI R ' R
FMERAZ S o B O AT R G & @ s AT AT 15 88 50%. JF ATE 4 )& s AT F AN AT R S
PLGIAE AL RG AR LASEIL M T2 7 RE BRI . B ouE RGN, B HG 223 A
WEEIT B 185 36 0. M 115 AR U () B8 IH o 24, i 0 B 9 e T iR A Bl T4
AR R AR LES LA (Worrell and Galitsky, 2004).

F B TR S S B RER SR
BRI A8 2 — MU B, T DL Y R ] e 8 B I B 75 ) R, I AT A0 0 A LB R DR R AR
SE o FEFREIM A% L BREEIR 28 T FH 2 12%~25% (Worrell and Galitsky, 2004).

RACTT A== AR A= 50 7T # R B (PR AL 1ux) *°

PLux 2 S| A AFERE MY TP R -
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WEAES) M RGOIHE L VIR BT BRI LR T ZHA lux brifk. Hilln,
ZUEPT T lux 8% & TR . BIEAE — AN L2, T2 lux e R AN 8] i A 7= 2 3R T
A BN AERRGTLS TE R AETHER b5 B IR R (R T I E A HL. ANELEEA L
7 R AN R R T AR R (0 EE R Tux) IR, TR 2 FL 7o DRI, ) 10 TR i AR B b v )

lux RN E R B R G AT A4 .

AR B R FE G
RZAESS ] BT S A B 2RRR G BROCAL T 7 ARG, S TR AT 22 2088 AR B Lk BE 22
BHOGHER A P X ds 3R] BAYs/b R Pl 7 B

7.2.6. BRRAMBEERERENLY

GiR) HAKARR LRGN EL AN IR AR OR AT B K ERE
PEBEEA . UM T AR R G 250 i S 5mis B L s ae bl &

BEAh, 55 FE U AR T B 2 (ASME) C H FR AR HE B A4 1 X 2RI R SR PPA bniE . 250K
G 58 SR BLAR AR A LBt 28 TR, 283 A a8 DX R 24 o e ] 180 2%
(ASME,2009a). ASHRiER] 2877 R e HEAT VELR I B IR PEAili AL REVR RN L2 2 BB

ZIRRH:

RILAED

BRIPTE B K B N ACR B . BT T2 ATE SR AT RERE R (] 110 248, 2 B s 1 Ak
BAERE . BEAR B8 o] B RN BT BT AR A BB VR BT 70 R St 17 R4 il B S il 44 ]
ACHE it A PT B BT FVBE TR oK o DRI i B0l T A 22 AN b, B 6 B0 78 ) LIRS K Tl 67
#(U.S. DOE-OIT, 2006). Ak ist K WL 3 — a] B R E 8, BRI — AN K ) as i ok 58
R 2B PR 1) 75 R a2 O P, — B B IR 7 EEAARE T .

TE RGN o] 548 R RN B RF Sz i I 3 . W EE T S, 2/ M ir
Re A T SEPERD R EME, TR B A R A B T R AR I IS TG IR . 0 2 Wit X
ARV T SRA IR R ZETT AR AN B SAE 75 3R R BRI F /N AN 2 B R K &t
X} K8 T IS AR PR S it g A 4 i, T35 RIS R 0.8 48, 22 2% /N b AR in v KA B4
-5 A 1.9 4 (U.S. DOE-IAC, 2006)

bl Ay o

SRR E Worrell 25N (2010 4F) o fH Worrell %5 NARGEIAEAT HHALFEA SO AR Ko AWM AR
A, ARt

31



B Z AR GUR R 1 BO RIS PE BT RE . R 2 A a P RN AR KN B AE,
RN At

H Bl A i 12 et P KRR B P BERE 0 AR GRITUBA AR A2 L), 28 B LA
et . XK IR i R, PR IR RE IR A

A RER TR, SR bR DB I B3R, DA Bh AL b R Gelae . oK B i R ml i i B 3hii
B . Wi SR PRI EE A, BT L SR AP 1 R OKAE I8 1 BSOS R I e A2
7 ORI — BT &I, P i Bl 2 AR T S W i €, 2E 1A H 8 2 #8kL (CADDET,
2001) .

JHIE < AR

b DAL A7 3 AR S G 2 Y195 A 3 I R TR R R FAVBE AR K AR T 3 B T 58 42 S AT 1Y)
EIEAUTR ZB B SR AN TR o 55— Fh 5 iR AR L I 22 3SR AU U Ak i
(CADDET, 2001) »

i

TEEA —/MRIFLEY KRGS, PR A B K FIR R S 0] A B TiE AT . XL &R
FE 2~3 4 [N [E] AT A 2595 R 4 R e ik B 120 (1) 20%~30% (U.S. DOE-OIT, 2001).

— MR RS TR P OR SR BT 2R A B S RE A T I AR, IR ] K B BRI D RS
WA . AT RE )T BEAL T8 10% (U.S. DOE-OIT, 2001).  Z:S57sd 4P 4k 4N 8] %
(1] ~F¥EHA N 0.3 4F (U.S. DOE-IAC, 2006).

B R R

—A RG4S B s AN e P HERFERAR T 1%, BRI 2GR 1 47, B/ E b
P NIV R R A S A Bl . DRt B A ] DAAERR IH i K i 3R 48 1
L R o [R]ENSR g R S R R R AR H B AV, T T RE 6%%2 26% Caffal,
1995).

USR]

WL R SRR a3 AL S 5 B RO A ] . 136 IE I, 0.03 FE~1(0.8 = 2K) JE K
22 FEAR 9.5% 1%L 4, T JE E 0.18 Je~T (4.5 ZoK) 2= /b 69% 1 #u £33 (17 CIPEC,2001). 7K ¥
DURART 238 B 22 Bt /K A s DL RS BE S RE SRR A ) IS 338 1K B, B8 B, 7K
BTG B AR 0.04 i (1 2ZK) 2 2 THAE 2%BREHCIPEC,2001) . 7E K BRI 45 Y5 2 1R 2%
ik 5%[FEL(U.S. DOE-OIT, 2006). M4h, 4535 £33 Bbr 8 I3 48 .

B da mT LUE AU sEER MRS B . MRAIRLRE R I e 55 45 Yn, mlUR) B AR o6 PR 45
B CAA IR AG EE o et imbr bE R AR U sl oe v AR 4P (08 AR BRRE A A b B e R 28
2T, R A AT T L AL AR B 4 B B V5 4%) . (U.S. DOE-OIT, 2006).

AT HRT R
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HEV5 A 2 1] g T 20 1 K N ZRVR B B s I . I EHE S IR PR RRIR . AKFL
i BCEHRG REUA T 2P R R AR R AL S E K, KB G KB 2 . AR
KR AT RIBE AT 4%E 8%, (HAEANE /K & K& B AP HE5 26 0] =ik 10%(U.S.
DOE-OIT, 2006). P HRS 2 E R HAK, FRIEFFIRREEIFE . #h /KA AR B 7%
F(U.S. DOE-IAC, 2006). b=l H B aiHH5 =6 KRG 7w . V20T X
RS BT RE, TR LAY T RO 1 2 34 (U.S. DOE-OIT, 2006)

BmAOBSE

1o 22 MR I 2 b R IR E AN L0 e A% 1 280 A B, ) P il = s 2
Vo XERBIEE R HBE . 5 OIS E 4R B4 & sORIE SR, LT 24
.

BT ETSR

FFRRRI R 2= SR 2 BUIR 28 0 2 T s <. Rl = S Ee Lu B 1 = S k4
B, E 24 bR B R T B A HE R (BB R R I R 2. 4EE A3 B Bn ]
SEEE 140% )t =S MBI B S ERES . Ak, —NERABEI KRR SN TR E 2% 2
3% [ R AE S B AN 2 10% 43 15%00 %S, AR R 2NN S T i — S0 iR . 1k s
2206 R 15% 00 B2 S AT E AR AP L BE 1%(U.S. DOE-OIT, 2006). &P R ELas <,
L N e SIS A . TR S, A TiE A SR ERE A RN 0.6 42

JE SR

JR 5 A SR B BN S AR (X R 2 = TN DR & 2 4 B D RO A s S B iE (e 21 i
PHIER). — AT E AN 5 MEN, A T REA I H (Nt . 5S8R
ST AT AR AR 2= SR G W0 KR B v (O 2 B U 19 B8 AN PG HE
o 2225 RS BT AR 5 38 24 B 2SSk EE 9 ~F- 220 S i TRl WA 0.6 4E(U.S. DOE-IAC,
2006).

F A MBS RKRETRSRP S (RS BTHEE)

R 0T AR IR AT ) 25 7K o A R TR K AR /KBS FE B N 1 L+ g, el AR
PR AR TR AR BT T RE . R IR A LT R AR RN ACTE 2 AR T K. — ik
SR, IR UR P A PR 22°C AR R RE st B2 T 1% o ST ISR S, AT R — B R AR TS
5% 10% AR 3K, RIS ASN 2 2 42(U.S. DOE-OIT, 2006).

B KR prHES i

M B A R R K S s i AR A P AR KB 28R . i 80% HIHE AN BEIE 7T 48 HH A 7%
SRR He 25 K [F] U (CADDET,2001) . [m[U I FABERE J5 AT E = R IE SR 5 # LR &
RGMRER . (AT E S HES B 5% M 28R R E A TEHEG R, Wik
4G RGN 25 FE R R B WO RE IR E AR R iE 82 HES & 48 (U.S. DOE-OIT, 2006). =k
BRI RETR R R A MHETS SR R R A EE B IS 472 1.6 42(U.S. DOE-IAC,

2006).

[ e K
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AL 22 RV U REAS, Al T LA v BE A AN B R 2RI AR B AR =ik 10%(U.S. DOE-OIT,
2007). V2 B dp n] 32 ad TIXFP AR AR B, A Bk T REAS T B g Uil L AN BET
T ZERN T R IZ L1 28 X I 2R GEAKAL 22 1 RE I o

PR S 7K AT LURE [B1R Jt LAS BE -5 0D R A b 45 7K AR B OV WK i B o W /KR R 4l H.
HARGR AR R SN UK 0 B SCE E0E, S5 RISOYF #4905 1.1 45 (U.S. DOE-IAC,
2006). ¥Rt R 1E Y HOK AN, B2 0y 0.8 4(U.S. DOE-IAC, 2006).

HEEEF=(CHP)
P (CHP) &K o —BARLRIE . M A FEIBIZS A IR TR A A r= . 2807,
R W RBH AL 2 B R BRI 3 BE . MUBGRE — % SR R |, T ARGBE -4 77 289, ok

N
BT,

HBALGREIR R S8, IR gl ) R b R 48 R AR 2R B OR B T2 A A R B 3%
gl WORL i DCE 245 I RENR . ARIB A WL 2R A IORRE IR & R, Lk L RIS AR
SEAROT, LA PRI RS o XA R R DA RS R . IR Ah, IR R G T
SR I 2 S IS i T AR ) REASE T 21 B IX (Oland, 2004).

A o A LR (1 B 2 B R 12 M BT A B SR AR 2 BUE (H DR IR R IR TR I
AN PR [ SXEHE VT B g AR (R v W RS 2 ) o FO ¥ FBL A% i ) T 2 A RS
HL T L R 2 T S AR BRA H _E RE  t mT RE AN A

REFERMARSG:

KR R

P E N AR R A I 8] T 5038, A e P REE 78 VU i A B R AN 2 SO g A RE
ke B R GE LANAT 2V KRB T BE R Bt o (G B 22 R A AR S 2 AN Jim LA A,
Tl DA B 2 P 78 AR O SR RO B ) R i

EHEER

B FT ARV R G0 € BE25 S TR LA IS 77 B, I AT PRI VU T R U B

I RAMAG G AR 3 T 22 R ge i o o /NI T8 o] Re A T Il A0 R B 15 s 2 I 42
(Van de Ruit, 2000),

LG TE TR
76 2 — ] kb 90%IK) RE B 2, R AR L) B A 4EF IR A1) 2875 )& /J(U.S. DOE-OIT,

T — e 1.0 4. WEbKEER 1.1, KR 1.1 4£(U.S. DOE-IAC, 2006). 3%
[ GEVR EB I & 7 4t T2 3E-Plus 7] H TPl 2875 R G 4 215 100

AN MR KR
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AL ZRVR K RS AR DA E s (R IR AT KRR . R Z&VREIK IR 3 & 5 E A 4k
P 15~30%2 H B e, i Bl i 28R N A BOK R R GE . B e IR TR TR R4, &
BRI K RN 5 A E] 5%(U.S. DOE-OIT, 2006). 18 H A1 #2235 i /K IR 1)~ 2 RSO A
0.4 4(U.S. DOE-IAC, 2006). & HAf: A 77 /K I8 5 A 5 SE4E 2 B 259 R S 71T Bl 2 7t
fl ] ik 10% (Jones, 1997; Bloss, 1997).

THR B KR

K FH AR IR B K R n] a0 BEFE, JFHe M nT FE B . B AR IR E BaR A 2875 (2°C LAY)
2T 8 BRI IS Ja 215 B AR B SR, I rT AR S Sk _E 3T ik 28R R G R R L. 31X
B g K IR AR AT 5 38 T OKVE B ) 2875 5 AT (Allesson, 1995) . i AE IR & 2 IR T2 1) 28 VK
NI R ST N

R P ZE TR /K IR At 7 FE i i 5 3o A28 R 2 B0 7K IR AN FH B gl 5 P, I A T2 Tl
S35 /2 0.2 4(U.S. DOE-IAC, 2006).

BAFIEE K
W E 287K K I, SRR — A e ke A S 455 R A E HE A SR BRI
WA T35 2 0.4 5. (U.S. DOE-IAC, 2006).

NZ&VR

2 ZE IR K R A UK M 2875 511 R G HE R BE IE DI B &7 AR IN 89K AR 24
() 7, INAE 2R IR LR B SR A VA K BE B 10% 4% 40%. X REJR Al 37 o 46 5 2% [ i, 1 1
% SRR E ALK i, (Johnston, 1995; U.S. DOE-OIT, 2006). X Iiif i f5 % /0% J113E T
] BN T AR AT RESE — N 2 88 R GoRAL 5 iR 2R I 2805, bR e T A2 PR K 1 58
EH . WHZME 28R RGN L) 0K 5 v K AR B I 28 V03 iot [ o 8 i s, DA
FAR R GEE 7.

PSR

FEASE FA PRI S P ) — Lo G 23T (R 0T r [ F At [ 5%), JEURRE N e, HEAT OB e, X
SRR IR 2 i B T IR S o DM ORAX T3 THT PRI 2K, 2 ) 82 A LR T O o 3 AR SR i
e B . XA E RO S I 55 IR 70 28 23, B LN AT, AN I 9 T 4 e A
BRI o AR B B9 S0 IT 0N LT 222 — MR eI e 4 1 19 B 22 — ARl AT
T 79 (L8 AR . Tk 48 TR 9 A AN T2y 35,000 €T, IS 2 TS H
(Greer et al., 2010),

727 TEMARGHI R BB &

PIXHLEAGE RBE oAy, B rh L LR, A R R A — 5 T, R 3 L A
e
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HGE T 2R SRR BCE L2 T LRGN RI DL R 5. 5ERER T2 MR R G e s
it — W 2R RN B BT DL S [ BE IR A Tk SR 1R FR 3k 31 DOE ITP (2004) .

FEN, FEEVB RN B — BT RS T LEMARSG. XRRFENE LE—1
LT EA =Y R i B R Ik kL — 2H (B — B B & ) I i #k 25 (ASME, 2009¢) . 1%
PN T L E ARG AT VR BEIR TS IR, FRN A T L EMARGAFEN B
Wl

ERIRRIPL 2
o T AXERIFILLZ (T 5 ] 25%)
o THIAIIMAT (T 15 2 30%)
o fHHERMILTA(TE 5 2 25%)

FERERIN S
o  UUBHEERMARRRS Al ] Aot (% 1 (548 5 £ 10%)
o AR N HEE (549 5 F 10%)

TERFHRE RN

I/ R BE [ G R (154 2 31 5%)
PRI (7748 5 21 10%)

Y4 1A B (144 T s 5%)

YD PR B A B VA HD (4] IS 5%)
/D HR I FE(CTT ) P =18 5%)

FEREWHIN=

o THIENEAZT S (1944 10 2| 30%)
TRIRAR B 2 (548 5 2] 20%)
WE S 5 2 20%)
TR I EZER R AR (114 5 2 20%)
WA (1944 5 21 20%)

7.3 Tk AT IAFH KB se bl
% R JR (EPA) A —EAT IR AL T “ReVR 2 B REIRTE M, EATE 5 e 8 « A FIE XK
SEIG E (LBNL)FF A T IXFh4E RE 2 <92 [ TV AE REJ5 A FH AT BE Y5 5 B 7 T e g, DA K.
X3E TS L T BRI 2 B R Gt M AT R ) SR . BEIRER TF N AN
HEN 53 7] UAS F GX Ee 4 B SR e o] DACSCGRE (P 03k . PPAL P8 7E BT RRAE B DN RE AR E
ATEN RIS 2 5 AR A & 3 T BUA I REHE M 55 (US EPA,2008b):

o R HIIE Tk

o JKPETNM

o FKHEE
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T
gl |4
MLEN 4 Tk
FR I
AT
il 25 Tk

Bk T ON“BEIRZ A K FR RS 24, LBNL R & T 1Al oAt — 2847 MV (1) B8 2 Mk 35 A o it
Foo HARVEAGERE T HARMIER . VP REME 71 LB AT 8 FIIT 2 (B FEIERE IR
I aR) o IX SERIF 78 A R A DA DL K — B8 B A T\ B AR R (B W s AL 2EVR R G5
AT DA A REATI T e i S AL = KRB S EE . AN FIRR I )
& P 3 LRI A R e AT L Re vk ik T TREM S S N e ER
o REJR TR H A ST I LALLM LBNL(2009)#15 [ ¥4 4 J5(2008b) T #4:A Tlk )58
R .

A HH RN 2% 5 e 1B S 421 J5 (IPPC) A 1 45 A T8 1 s AR LA BER (BATS) 2
KA. fiMEZ, BMAERNIUAEAR(BAT)S % (BREF) ST — #1728 RO L ]
PR —NREE TAAT . AFIRAMTIRE AR T2, Bl E N R, e ik
BEIIE AR T BRI INE BRI — S M AR R, R 4 SCmT LA 3L ]
R #(2009). HINE K EH AR GEES(NRC) B 1 in & K Tk A5 e RI(CIPEC) .y inEE ok
B TAATV IR T IS fa rg . IX S84E R A2 1] 4 2% . CIPEC 15-3(2009b)

F E EYR TR LML H AR RI(ITP) % F 45 B ol /b Bedsnm FE A AR . A ITP [k
AT DA B R B R T ANE TAAT I B 24 A et BOR A R YR B 1 e AR Sl ik . $on . 1R
M. Far AAFE AT IR B 8T BRTI LS AR B Re R RSl inz&i5 T
2o L. 22 RHUFI R 48 723 S B TR S B2 nT DU SE [ BR YR BRI ITP T 24,
(2009).

B FRH SR a] LAE L P AT AT B SR Re I i vk N A R . 534k, KT AT
T3 A B AR ELAR BT Rl It (A F8 B VA IR I, REIR B v A D3 RT DU A A 55 V5 A5
5 [H 55 E AL Y5 B BTP (2009). Moss K.J.(2006) LA & ¥ 2 Hoth i M H.IEE M 7531 i 558} o

8. BB ML= M A3 2 AT
PER I T LR I B R I — W LIS, o U A St T AR R B3 AT 2 B L KR 47153
BT, BIFEVE (0 WA R A T, DA A SRR . BA R kR AT TF A S 4

A ESAS . L. SIUE . NERIEE R TR SR EE AR AR 13Z 0 1R T DUEX
T BE T Bt W B A VAR AT — 5 AT
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8.1. 4 A A A T (LCCA)

A i A 3 T (LCCAY R NI « ia4T. 4E9 315 B W0 H 1T 9 /95 H I B
VS I —Fh 3 vk ey RO AT TPl se 20m B 2 F AR, BEARERI E 1%
BE AR LT H G st LR AR, T MR AR E B NAE R 2. TR, A= i i A
ARG HT AR I T B B8 MG 5 2 BT D B REIR 2 FH AN FL At e A, A 58 3 0 i Ko iff s
XTI H &S E .

1M1 H 2 RAMBERCE 8 A JUA R GE = E R . fEXEENL T, Ay AR i
AT DAAE LA (1 I FH Hp 8 1 R AR 55 ot e (P B o XA IR R R SR ) Ay B R A . R
i A B A 20 A 55 8T S (R A A A (SPP) 7 25 A& B2 XS S, RN Jig 3 Ry 5T AR 9% (1) [
VB . RN R AR EA T2 00 H KIS SE@m A HAR I E— a2
WS IR B HAR DL BT R AT A SRR A . B WA X E LSRRI E 2 185 A F A A
FARA, 0 H e AT R ARG . 55 40,5 F B VA A A 7 VA LU R R i) — R T
B 5 B 5 AR 208 T B M e A4 E (Fuller and Petersen 1996).

8.2. 4w A HIBA(LCC) Tk

Az i A AR T B AR A A R A L 84T 4R B0 B X IR R AR
Ao EANTTIEARE T BT I 2 A (B ) LA R B T PRI R TR B . — TOUH A B it P A i )
BARAS A B B AT A B e e 2 S5 At E AR TR ek B AE R ThRE R B 1)
A= it JE SR AR A LA AT A o R — AR B o i PR BROAS K o X e S BT 1) < LA
He i 88, FUNTE B DA R R G R — AN IR T DA% A st

WA R BT B 2 A -

FEAN IRV T) A8 B 5 100 A5 DR 0 9 FHE A 45 4 B 00 10 28 A J8) A AR Al A 2 T, 0 200K
EATITELEIEE H A IUE . AR I IR T IR BUE BT A I R AR R
T TR A E . FERAE A, F5058 2 0] T A5 IR AN ST A48 % (0 4 B — FC B T
PR Al 252 1 /b 1R 2 (MARR) (Fuller and Petersen 1996). % 3 & [ A= fir J& W1 A
ST SR AN ILA 5.

x 3N FEHTEWABRE S HTRIE AR
(Fuller and Petersen 1996)

BL—HUE(SPV): XN ARXH T E K AELER t (FOIAR

RILEHIIDE, PV, 4T IBLER(). F
PV SPV
PV = F, x 1 _- <
(1+d)'

SHIMEUPY): XAARETHS RS R, 0 |
UPV A, A. A,

S HA () B AE AR A AR LG A0 Ao FIBIME PV, 45T d. _-__1.--_
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n n_
PV = A, x Y —— =4, x LT
5 (1) a1 +dy"

I ETHEIE S BELUE (UPVY) : XA T
THEARFEAAL — AN E TR e AL £ n I TH] &F
FEHR A B BUE PV, 457 d.

PV = A, X Zn:[m)l = A (He}L—[ I"'e)n‘

S 1+d "d-e)| | 1+d

PV UPV*A A, A,

5 8 9 Al — e A RO B - THE IE [ 4G
(UPVe®): 32 F T 507 n AR BAIRI R4 400 % 42 10, 36 LAk
[l A5 T AR O 4E B AR IR R IO DA PV, 2
e AR T Ot BRI MG (0 T A T X A B T3
ST AR . SRT, 726 LA R R R
A5 10 F B M T F 1 48 %5 4 30 RS 25 3 T 1 R TR AR
¥ IE BB ERSIR 2 R . RS, BERTVE BV UPV*A, A A,
PV 8 %4 F L 4R 3 — B SPV Ak 43 B4 <

B, RO TG I BUE PV ISR 78 3 v 4E 1Y
BT PV, AT B R 52 1 RETR AR KB T, 0 R
i FH UL SR S4B UPVAA R,

BOR R AEFEA R B ZI ) e AR A = SO LR, 06 74 I B FH 42 B (R ) S 1784k (35
TG~ TG, B HARDE )BT 8 5 ad i £l v A SR B LA E 1) 36 7o (B HoAth B o) R k% 1Y
FESCATE, AT @E R K ORI XSO T, WSR2 SN AR
BT, N AZAT B RS IS T KA ST R R T 2R A 4 Bl L TR AT I N 3 T
B AR AT 45,

d=(1+D)/(1+1) -1 (A58 4)
e
“dREERITIE, “Dd XATIE, me I RIEE K.

e=(1+E)/(1+) -1 (A5 5)
AV LR
“RFLMMAE I, B XMig s, 1 DRl K E.

Blimn
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T H L i PR AT BRI R X 5 2R AT A DR 1 3% A E AT I TR) 2 B4k
(B 11) o FKP IR TR AR 1 F S 9318] BRI H A7 £ 30 A RS 46 40 A1 E 22 b
BlaneE H < AR5 H AT H 1A 700 18] BA7 A IR 45 R . B et B P A R 153451 o
WoR P, A B M R A KT (R I T2 L i 47 B (1] Gn B ) D — e ik s A 7K
SRR A2 N o AR A, 1B T MY S . ST AR AR Y 9 PR B AR
R IERI RSN . BT RN (BRI, K. APRLER)MZ AT FNLEZ B HT A 15 8 41
7 F] LA B 28 ) SR AE I e it AR B e 18 10 SRR 17— Y R 0 s T T
S KA.

$103,000
EVFESERE
| $20.000 434
| B »
| sT.000 =4
| — o
Bit. BEMER §12,000
£E&H & AL
|| N N N O N N M A Jr
ﬂzfﬂ. G5 96 97 98 9% 0D 01 02 03 04 05 O6 “LWI
$3.500
%1

B 1138 R BRE = H B SR E R
(Fuller and Petersen 1996)

A A A (LCC) 22 24
PATR $R it v 5504 i Ji 91 R AR (LCC) BIA A 2 3K

N Ct

LCC =
= @+d)

(~3 6)

A

LCC =Tl H & iy A= i Ji J A= RO BIUE (O »

Ce =i MR BN, ARG ERAIAAK N 2 H BT A A4 t IR L i,

N =W SUIE AR, d =K I e i E IR 2IPUE PV BT B,

3 6 P B2 i 3T AR I 24 USSR DLEE A ABUAR O T T B 9 . XAl 2 5k,

MR UL RORE R B 141, EFRERERBEE, Rl Aot sulE i BeEnt .

P TV B R0 H A — AN i A 0 A i B A (LCC) A S an A3 7 o
LCC=1+Repl-Res + E+W + OM&R

(23 7)
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vk

LCC =15 H it (1) A= i o A R AR R B (OT) »

| =$ 0% A B IAH,

Repl =% A< 5 & 9 H 1 E

Res =#RAH (B EME . WBRME . [BIUCHE) B AL B 27 FH I BLE
E =REVR %% H I BLE,

W =K 2R [FIILE,

OM&R =3EARL Iz AT 2% H S AR FRAMEEE 9% F B IE -

At S S A TE SR AL T A S s 2ORTH SRR € (BT SUYITR] BT AT SRR E (R RE RO H
ARMIB . — R, 2B dr I RAS 0 M 5 B AR 2R S ), 3 E RO H 1)
WML BE A AT LASAR LD R AT AN EAE B Y (R REENK 1 5% IR . S8 A
JEI S RSCA T3 92 7 SV IR 1% 2% FE 21 A — LS S B [ Rt

o MPANLA B AHHR T 3% 46 AR 8 S A1 F AR i SRS ROAS B

o JITHIEELIFTE PTHE MR REEL K .

o FTHIEFELAUE R —ANFEAEH . RS H . B0 R AN B OR A

o IE MLV (UI A [TE) D20 AT S H ek 25

o WALV TR E, e DIE TR EER . FrE PEREAA R LA
HAth 77 203+ & (Fuller and Petersen 1996).

B =5 A A B AR 7108 — BN A5/ Wabh 78 5 A v 06 7 RIVEY . BT I
fE(NPV). WEBIL R (IRR)FITT A 5 R IR (SIR) 7k, MRBEWIT.

8.3 IE(NPV) H¥E
T H 15 BUE (NPV) A2 F SR AW 52 B 26— N0 H AL B briE 2 —. R ER T2
GrIR A T2 T H , 2250 2 LA R AN 41

1. UL R DR 4 SR TP 30T vl o AR DAL (BT BILAEL (NP V) A ZBAS 2 B T
f o
2. TRUIRIITH S IUE L UMK T B HE R e 35 1 7513 IUE .

HHUE (NPV) AT A% DL R A 35

(A5 8)
A

B RAEF t Bk as , CoerEFE tIZAH, rZ2WBlE, n2IlH AFLEH(World Bank,
1998).
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HIUE (NPV) BT DA A 080 2 B () an st 1 Microsoft Excel) Rt 5, ©A — AWk
FIEIE(NPV) Thag.

8.4. WP ZE (IRR) £

BRifIUE A, PRI R (IRR) W2 5 F P I H 7R &5 LT AT PR ik . PIERIR
i A —AME I H 15 BB AR F () B DAL T P A s 2 5 v I SR A O . AR N

I 2 2656 T B HOE M T L, W E (A IEAR &2 7, AT A BVE KA I
WH WA EZE. AR 9 R—R AT R(IRR) KA AR, AR (RR) AT LLE %
P2 B (B AR i MicrosoftExcel)>R it 5, B8 — AN IR A IR &5 2 (IRR) T fig -
PRI 2 R (IRR) T L LR 7 it 5

Bi-Cy , Ba-Cy |, B-C BTy -0
(\+RR) @+m®RY T A+ERR) T (+IRR)" (A= 9)

By -Cyp

A
B RAEE t KRS, CORAEFEtHTHA, IRR 2N ZE, n 2T HKIELED.

FEVFZAROUT, S BUEAT A B R o 25 R RS R . R — AT H B3 DUE e
R IR MR T EEETF, W5 NN S R AR KT B TR

{ELZ: P RS 2 e A v 2 A — E ME B 119, B SR AR R B 2000 o R Sl 2 200) B EL AR HE S5 1k
BT, B, FEAREATEEE NI . i, WRIE f TR R R S R
I H AR R AE R BN IR RS, RIS A AE . FLR, AU H TR I — N A
AR B . FEIX LS UL BEAS e A5 F P SRS s 2 ) . M I E (R4 US aR AE T E IR A A
)R T — R U IE SRR Sk 2 7 A 2 AN AR 28 o 9 AN I B A5 S B R AF A A2 AU 1Y
LG P A2 IR AU a, SR 5 7 28 A ORISRt (7T B2 T30 I %), AL DA S 4152 1
S IR FE A 20k = A IR R 26 o 38R T DA R — 3% HR IR R I I SR bR R i i
—HF 2 1) N EBU S % (World Bank, 1998).

8.5.f&] L H IR A ] (SPP) 7 &

5B RN N BRI a8 2 TV AH L, TR R A A (SPR) THE A AT 3 IS B &

{7 L RV A S AR A A S N ZE A A R RT AR A (B A se VAN 4 B3 ) . 100 H AT 852 1
VAAIA — M 78 B I H T30 0 R 55 S50 5 B8 et (A T B o A S 2 i AR A AR 1 S A
JEHITAE R AN TRE . HAAR —NMEZA . BAHFFRIE G317 Pk
TR T AARTTIEWARLZ A T4 B 55 Bl st i It B i AT 0 e — ekt
VAR5 1 B AR — P e 77 V2 R AT 2 35 22 5 0 as (I e — 00 H e 56, LR A R A TH
A= i JE 3 B AR 43 BT (Fuller and Petersen 1996) .
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AAEFIRAE T — MEJVHIBI Excel 2% LA I REVE F TH N AT REIRE BN ST e DA_E
Y ZE o317 o

o ME&BEIRH THR G

PESE AR TE US89 DAL 00 S RRUR TR . AR o, A RRHZ L —
I R I (0 ORI 1) T AR R85 o AT o V145 55 7 ] W RORS 10, O FH Ak b is 3
2GR T BN o iS5 T VR A5 I SEAZ AL (A 3 S -

R S S 7 N AZ IR A & 105 B ARG P TR, AT mT Ae 2 B R T
HEL] &8, TSN R8T PRI .

TR S SOAZ R AR I E A 2 E N BEEE S .

iR 2 BRI A R R R A . 2.

HEFERR 73 NAZ AR JEWOAE R8540 .

IS 135 28 AR R AT 2 BT BT A B e o 19 12 100 B 038 S B P B e 2 el 52
SERM . BURHE ST R AN EEE A N T A

BN B3N 12 R R G FE AR A rh ) 2R R R A R R AR AR A R . R R 1A
R AT BE IR U AT SRR

REVR B T4 2 HH BT R 45 M IR T B %A — 3

N 12775 4 MR AE 0 A AER BT+ 5. ZER A A A a5t T DL At — 254t
SR 24515 L B NS B (CIPEC 2009) .

PAUR RO 1 A B BRI H THR S N AR 2. DU RIS AN E O R 2 BTk T
BEATVE R MIBER R T o (B ZUn] DLy aE BRI SRR 1) oMb B RE IR o T 1 R AR R 2 2
(APO 2008; CIPEC 2009).

RETR B T3l o A SR A 2
1ATEUR

L1 R TR B d TR A R OB A 2 (R 2 A RE R TIUR . £ B UUER )

1.2 JIrHHEA 0759 BE A Bt 64— MR TR ZE A0 1 1Y)

1.3 FriEdE Bt St 2 . 1 MR (Bl Py iiiic et = . BUE. T8 A
JHA )

1.4 HABARAT 55 St REFH A S< RO FAE B

2. HitHIW . YU M7

3. L MW

3.1 T Hy—Medu i Ak
3.2 AP R (JF AT RE. BelE. Aksedilah . N0 BE TSR A
3.3 T EEREYE U AN
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4, AL R IR
4.1 )3 R B R B A
42 TZHEHE
4.3 FEFRFHA . BE Ao

5. BV FH Hl R g8l B
5.1 AFHFI—KFE
5.2 fa] B I AR I 0k (DL R AR —ANa] @& A i)
5.2.1 H,
5.2.2 7&K
5.2.3 /K
5.2.4 [R457R
5.2.5 ¥ %K
5.2.6 A HIK
5.2.7 T2 m#k

6. VEAN 1 L Z0RE B DL K BEJR AR A1 i
6.1 S R BT A s - R AR IR AR 73 A
6.2 Vit N ZEER T A 7K

7. T TE A LA T2 RS REIE A A (UL N AR — /N Al E 1)
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EPA
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(Asian Productivity Organization)
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(Best Available Technique)
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(Bureau of Energy Efficiency-India)
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(Benchmarking and Energy Savings Tool)
BAT 2 3

(BAT Reference document)
P NI A ET =y ]

(Canadian Industry Program for Energy Conservation)
ALK

(carbon dioxide)
A A eI B O

(Centre for Renewable Energy Sources)
REVA

(Department of Energy)
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(Energy Audit Program)
REVR 52 2

(energy intensity)
N

(Environmental Protection Agency)
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(Industrial Technologies Program)
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(life cycle cost)
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SMEs

SPP
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UpPv

UPV*

UPVe*

(life-cycle cost analysis)
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(load factor)
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(net present value)
LR P M e Y L
(Pusat Tenaga Malaysia)
TE SRR
(savings-to-investment ratio)
/ARl
(small-and-medium enterprises)
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(simple payback period)
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(terajoule)
S
(uniform present value)
IANAN A% _ETHE IE B S5 A
(uniform present value modified for price escalation)
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(uniform present modified for price escalation for use with energy costs)
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